Permeation enhancement of ketoprofen using a supersaturated system with antinucleant polymers.
Permeation enhancement of ketoprofen (KP) from supersaturated systems and the effects of antinucleant polymers on both stability and permeation of supersaturated KP were investigated using silicone membrane as a skin model. The supersaturation was prepared by the cosolvent technique with water and propylene glycol (PG). Saturated solubility of KP in water/PG cosolvent increased markedly with an increase in PG percentage. The time-profiles of the cumulative amount of released KP from supersaturated solutions through the membrane increased linearly, and this KP flux had a significant correlation with the degree of saturation (DS) in 80 : 20, 60 : 40, 50 : 50, and 40 : 60 (v/v) water/PG cosolvent systems. The influence of 1% solutions of antinucleant polymers, hydroxypropylmethylcellulose (HPMC), polyvinylpyrrolidone (PVP), and sodium carboxymethylcellulose (SCMC) on the DS and the stability of supersaturated KP was examined in 60 : 40 (v/v) water/PG cosolvent. The remaining DS for 24 h after mixing the solvents increased in the presence of HPMC and SCMC but not PVP. In the presence of SCMC, the physical stability of supersaturated KP was higher, however, the KP flux was lower than that in the control and in the presence of the other polymers. In conclusion, the supersaturation system can be applied to achieve higher transmembrane permeation of KP, and appropriate antinucleant polymers such as HPMC can optimize the physical stability and permeability of KP.